We use data from the Groningen Growth and Development Centre (GGDC) database to perform preliminary empirical analysis of the interplay between quality and quantity of finance in accounting for the output growth of ten sectors. We review the existing literature and some salient open questions pertaining to the relationship between financial depth and output growth. Our analysis looks at the finance-growth nexus in 41 economies, including 11 East Asian and 9 Latin American economies for a comparison between two regions which are at similar income levels. We document large differences between the two regions in terms of the impact of financial depth on sectoral growth, and validate the negative impact of financial deepening on output growth in several sectors. Our results suggest that the impact of financial development on growth may be non-linear -i.e. it may promote growth only up to a point. 4 financial stability and eroding the quality of investments. A specific major concern is that state-owned banks may be channeling credit to state-owned firms at the expense of credit to the dynamic private sector. Latin America and East Asia are at similar income levels but one key difference is the relative abundance of savings in the latter. As such, a comparative analysis of the finance-growth nexus in the two regions is worthwhile.
Introduction
A lingering challenge in applied economics is measuring and controlling the quality of services -e.g. health care, education, and finance. Since services are measured at cost, their GDP share is correlated with per capita GDP. But short of controlling for the quality of services, it is not clear if the growing share of services in the GDP adds to welfare. To illustrate, in in 2012, the GDP share of medical services was 17.9% in the US, 10.9% in Canada, 11.7% in France 11.7%, and 9.4% in the UK. Yet there is no evidence that the US health services deliver on average better quality of outcome. To the contrary, for most conventional measures of average quality of health, life expectancy at birth and the like, the US lags many other OECD countries by wide margins [OECD (2013) ]. 1 Similar observations apply to education and other services. Even after adjusting for PPP, the links between expenditure on services and the quality of these services in the OECD countries remain tenuous at best.
For financial services, the global financial crisis (GFC) underlines the relevance of such concerns. GFC paralyzed global financial systems and almost brought the world economy to its knees. According to conventional wisdom, financial depth contributes to the growth of the real sector, but the evidence remains mixed at best. The GFC put to the fore the possibility that the relationship between financial depth and output growth may be non-linear and unstable overtime. That is, the development of the financial sector may benefit the real sector, but only up to a point. Beyond that point, further financial development may have no effect or even a negative effect on growth. For example, the GFC was preceded by a wave of financial innovation which produced many complex hightech financial products but entailed little obvious benefit for growth. Excessive financial innovation that overwhelms the regulatory capacity of regulatory authorities can culminate in financial crisis which sets back growth for some time.
Concerns about too much finance are more relevant for advanced economies that already have mature, sophisticated financial sectors with a good mix of banks and capital markets than for developing economies with backward financial sectors. Diminishing marginal returns to financial development are more likely at higher levels of financial development. However, there are fundamental measurement issues that affect both advanced and developing economies. The crux of the problem is that the standard measures of financial development are quantitative measures such as the ratio of private credit to GDP. Quantitative measures are highly imperfect measures of financial development, which refers to the quality of the financial system, or its ability to allocate resources to the most productive uses. For example, it is conceivable that even as the financial system expands in size, its capacity to channel resources efficiently stagnates or even recedes. Perhaps no country epitomizes such risks better than today's China.
East Asian countries generally have large financial sectors relative to their income levels. Yet they remain well inside the global finance frontier, as evident in their recycling of much of their abundant savings through the financial markets of the advanced economies. Even within the context of East Asia, China has an exceptionally large financial sector, yet few would mistake the large size as evidence of financial development. To the contrary, there are widespread concerns that an unsustainable expansion of credit -i.e. unsustainable expansion of financial sector -is jeopardizing 2 Literature Review
The importance of the quality of financial intermediation has been well recognized in the literature, though identifying its effect remains a work in progress [see Levine (2005) for a comprehensive review]. Boyd and Smith (1992) show that the quality of financial intermediation has first order effects on capital flows and economic growth. In a model with adverse selection and costly state verification in which both debt contracts and credit rationing are observed, capital may flow from capital scarce countries to capital abundant countries if the capital abundant countries have financial intermediaries that are sufficiently more effective at exerting corporate control than the capital scarce countries.
This insightful paper provides a nice interpretation to the Lucas paradox (1992) of capital flowing uphill, a topic that gained even more attention in the context of the global imbalances in the 2000s [see Laura et al. (2003) , Ju and Wei (2011) and the references therein]. Thus, even though the physical marginal product of capital is higher in capital scarce countries, investors recognize that their expected returns depend on the monitoring quality of financial intermediaries.
Follow-up papers showed that the quality of financial intermediation is impacted by factors beyond the cost of monitoring. Boyd, Levine and Smith (2001) showed that the quality of financial intermediation is hampered by inflation. For economies with inflation rates exceeding 15 percent, there is a discrete drop in financial sector performance. La Porta et al. (2000) highlighted the role of a well-functioning legal system in facilitating efficient financial intermediaries -greater protection of creditors' rights and more efficient courts enable more efficient intermediation. The degree of competition and market contestability also matter. The relaxation of states' regulations on interstate branching in 6 the US during the 1970 provided 'a natural experiment' used to uncover the gains of quantity versus quality of finance. Jayaratne and Strahan (1996) found that branch reform boosted bank lending quality and accelerated real per capita growth rates. The channels at work were mostly the quality, and not the quantity of finance. Dehejia and Lleras-Muney (2003) finds that branch reform accelerated economic growth by improving the quality of bank loans and the efficiency of capital allocation, with little evidence that branch reform boosted quantity of lending.
The importance of financial dependence heterogeneity across sectors has been highlighted by the pioneering study of Rajan and Zingales (1998) . Since lower costs of external finance facilitate firm growth and new firm formation, industries that are heavier users of external finance should benefit disproportionately from financial development.
Their study validated this conjecture, finding that financial development has a bigger effect on the growth of industries which are more dependent on external finance, both through the expansion of existing firms and through the formation of new firms. Extending Rajan and Zingales (1998) , Claessens and Laeven (2003) find evidence that better property rights promotes higher growth through improved asset allocation. Quantitatively, this growth effect is as large as that of improved access to financing due to financial development.
The GFC renewed attention on the interplay between the quantity and quality of finance. Cecchetti and Kharroubi (2012) studies how financial development affects growth at both the country and industry level. Based on a sample of developed and emerging economies, they find the level of financial development is good only up to a point, after which it becomes a drag on growth. For private sector credit extended by banks, the 7 turning point is close to 90% of GDP. For advanced economies, they show that a fastgrowing financial sector can be detrimental to aggregate productivity growth. Looking at industry-level data, they find that financial sector growth disproportionately harms industries that are either financially dependent or R&D-intensive. Arcand, Berkes, and Panizza (2012) report similar findings. Finance starts having a negative effect on output growth when credit to the private sector reaches 100% of GDP. Intriguingly, these results are not driven by output volatility, banking crises, low institutional quality, or by differences in bank regulation and supervision. Instead, they appear to be in line with Rousseau and Wachtel (2011)'s "vanishing effect" -i.e. credit has no statistically significant impact on GDP growth over the 1965-2004 period. Looking at the more recent data, Philippon and Reshef (2013) concluded that at the very high end of financial development, rapidly diminishing social returns may have set in. Aizenman, Pinto and Sushko (2013) Periods of accelerated growth of the financial sector are more likely to be followed by abrupt financial contractions than are periods of slower financial sector growth. While the majority of real sectors are adversely affected by financial contractions, they are not helped by expansions. Though these studies do not identify the mechanisms associated with the "vanishing effect" of finance, they are consistent with Minsky (1974) 's hypothesis over time that financial deepening may eventually divert financial resources from financing real activities into speculative and ultimately destabilizing risky and bubbly yieldseeking financial investments. Rajan (2005) 's seminal paper outlined the ways in which 8 deregulation and distorted incentives induce financial managers to overlook tail risks, causing financial deepening to culminate in larger financial crises.
The recent empirical literature validated the key role of credit cycles. Schularick and Taylor (2009) presents long-run historical data showing that financial instability was often the result of "credit booms gone wrong". Their analysis lends support to the Minsky-Kindleberger view of financial crises (Eichengreen and Mitchener, 2003 ). The credit system seems all too capable of creating its very own shocks, judging by how well past credit growth predicts future financial crises. The dynamic role of credit overhang is further validated by Òscar, Schularick, and Taylor (2011) . Analyzing over 200 recessions in 14 advanced countries between 1870 and 2008, they find that financial crisis recessions are more costly than normal recessions in terms of lost output. For both types of recessions, credit-intensive expansions tend to be followed by deeper recessions and slower recoveries. Credit growth also affects the behavior of other key macroeconomic variables such as investment, lending, interest rates, and inflation.
Taking stock of the literature, one may conjecture that credit boom and bust cycles associated with financial deepening would disproportionately affect activities and sectors that rely on stable external finance and are subject to larger sunk costs. The tenuous link between financial depth and growth may reflect a host of factors, including the damaging and uneven effects of credit cycles, as well the rent seeking associated with distorted incentives in the financial sector, where excessive risk taking and financial innovation may precipitate instability that penalizes credit dependent sectors. This is all the more likely if the greater short and medium run profits associated with financial innovations divert credit from the real economy to further deepening of speculative financial intermediation. times in financial and business services sector. In the following we examine to what extent these differences could be attributable to quality of financial intermediation between the two regions. As a result, we perform descriptive data analysis for 2005-2011 and more formal empirical analysis for 1996-2011 on selected variables subject to data availability. Table 2 reports the correlation among financial variables in East Asia and Pacific vis-à-vis Latin America & the Caribbean. The level of financial depth as measured by bank private credit to GDP is correlated with the level of de facto financial efficiency as measured by lending-deposit interest spread in both regions, though with the opposite signs. This spread reflects the complex interaction of many factors, including the competitiveness of the banking industry, the riskiness of banks' portfolio, macro policies [higher inflation and higher reserve ratios are positively associated with the spreads], the efficiency of the judicial system, and the protection of creditors' rights. The data further indicates that lending-deposit interest spread is negatively correlated with resolving insolvency index. In East Asia, bank private credit to GDP is also positively correlated with getting credit index, resolving insolvency index, and SME loans from commercial banks as percentage of GDP. In Latin America, the number of depositors with commercial banks per 1,000 adults is positively correlated with financial depth but negatively with financial efficiency.
Empirical Framework and Results
To estimate the association between sectoral output growth and quality of financial intermediation, the benchmark regression is specified as the following:
( In the whole sample and both sub-samples, it is found that bank private credit to GDP (financial depth) is negatively associated with the growth of construction sector.
Bank private credit growth is also negatively associated with the growth of manufacturing sector in East Asia, whereas it is positively associated with the growth of finance, insurance, and real estate sector in Latin America.
For the East Asian economies, it is found that lending-deposit interest spread (financial efficiency) is positively associated with the growth of finance, insurance, and real estate sector. The growth of construction sector is negatively associated with lendingdeposit interest spread in East Asia, whereas it has a positive association in Latin
America. The growth of wholesale and retail trade sector is positively associated with financial efficiency in East Asia, whereas the association is negative in Latin America.
The results seem to suggest garden variety associations between finance and sectoral growth. 12 While the baseline results suggest that higher bank private credit to GDP tends to reduce sectoral growth of construction and manufacturing, the results also suggest the need to experiment with non-linear specification of bank private credit to GDP, and also to possibly control for lagged bank private credit to GDP, to verify whether higher bank private credit to GDP reduces construction and manufacturing. As the recent literature suggests, there is a possibility that bank private credit has a positive effect on GDP growth up to a point, but too much of it would lead road to a financial crisis or declining productivity, possibly due to lower quality of debt, and thus harm growth. Table 4 provides an alternative specification using the following equation:
(2)
The additional estimation results do not suggest non-linear effects of bank private credit on output growth across all sectors. The coefficient estimates of the non-linear term -i.e. square of bank private credit to GDP -on sectoral growth are not statistically significant for manufacturing and finance in East Asia and Latin America. The coefficients on bank private credit to GDP, both lagged and current, are mostly insignificant, suggesting that the estimation of the financial depth-sectoral growth link is not robust. On the other hand, the association between interest spread and sectoral growth are consistent with the baseline specification.
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Some Further Empirical Analysis
The preliminary results reported above should be taken with a grain of salt -more data and work is needed to control better for the quality of credit, and other macro controls Table 4 multiplied by its standard deviation for East Asia. The calculation for Latin America and for lending-deposit interest spread is done similarly.
Intriguingly, for several sectors the control variables for our proxy of de facto quality of financial intermediation tend to have levels of economic significance that are larger in Latin America and the Caribbean than they are in East Asia and Pacific. The economic significance tends to be larger for non-tradable sectors, i.e. public utilities, wholesale and 14 retail trade, community and social services, and finance, insurance, and real estate, than for other sectors. In addition, bank private credit to GDP tends to have smaller economic significance than lending-deposit interest spread. The results may reflect the greater scarcity of finance in Latin America, and possibly the smaller share of state-owned firms enjoying preferential access to credit. Since credit may be scarcer in Latin America, the marginal importance of the quantity of finance is larger than in East Asia. The larger credit base of East Asia implies that region has reached the stage where quality may be at least as important as the quantity. the level of financial depth has always been larger in East Asia. Prior to the Asian financial crisis, bank private credit to GDP was 10% higher in East Asia than in Latin America.
From 1999-2003, the difference fell to about 5%, but has rebounded to 10% recently.
East Asia also hosts several financial centers -Tokyo, Hong Kong, and Singaporewhich may improve the overall quality and quantity of financial intermediation, although identifying the impact of financial centers remains a challenge.
Over the long run, the quality of financial intermediation should be positively correlated with the quality of macroeconomic policies and quality of institutions. We measure the quality of macroeconomic policies by the average inflation and volatility of inflation in the past 5 years. For 1976-2012, Table 5 provides the correlation between quality of macroeconomic policies and quality of financial intermediation.
For East Asia, bank private credit to GDP is negatively correlated with average inflation, but positively correlated with risk premium on lending (measured as lending rate minus Treasury bill rate). Average inflation is highly correlated with inflation volatility. For
Latin America, the lending-deposit interest spread is correlated with average and volatility of inflation, as well as risk premium on lending. The volatility of inflation is also highly correlated with risk premium on lending.
We have yet to formally confirm via regression analysis the association of sectoral output growth, quality of macroeconomic policies, and their interaction with the quality of financial intermediation and institutions. Furthermore, some of the financial quality measures are highly correlated with each other, potentially posing multicolinearity issues. However, based on the correlation analysis, it is highly plausible that over the long run, sectoral output growth rates are driven by financial quality factors.
In order to capture the role of service flows of the financial sector on sectoral growth, we provide additional estimation results in Table 6 . Instead of bank private credit/GDP, we use bank private credit/financial&business services value added (%), in level and non-linear squared term, as alternative proxy for quality of finance. This new variable is constructed from bank private credit/GDP and financial&business services value added/GDP, both of which are available from the World Development Indicators.
Consistent with our conjecture, there is some evidence, notably for public utilities sector and for community and social services sector, in both the whole sample and sub-samples, that the effect of service flow of financial sector to sector growth is non-linear. The coefficient estimate of lagged bank private credit/financial&business services is positive, while the estimate of lagged [bank private credit/financial&business services] 2 is negative in manufacturing and financial sectors. 16 The evidence suggests that the level of service flow of financial sector is good only up to a point, after which it becomes a drag on sectoral growth in the sample countries.
However, we also found an opposite pattern, namely the coefficient estimate of lagged bank private credit/financial&business services is negative, while the estimate of lagged [bank private credit/financial&business services] 2 is positive in construction and mining.
The association of interest spread and sectoral growth remains largely the same.
Finally, we offer another alternative specification in Table 7 . To verify the possibility of "financial Dutch disease" -i.e. booming financial service flows reduces the supply of long term funding to manufacturing and other sectors that rely on stable external finance -we add a lagged growth of finance and business services, and control for the interest spread as well as its interaction with the growth of finance and business services. We find some support of this hypothesis in the whole sample since the coefficient estimate on the interaction term is negative and statistically significant for the growth of manufacturing sector.
Concluding Observations
At a broader level, our paper was motivated by the observation that what matters for economic growth is the quality of finance rather than the quantity of finance. Yet standard measures of financial development are quantitative measures of size rather than measures of financial efficiency that measure the capacity of a financial system to allocate financial resources to their most productive uses. The global financial crisis that wrought havoc on the financial systems of the US and EU underlines the possibility that expansion of the financial sector may be beneficial for growth but only up to a point. Even in developing countries, quantity of finance may be a poor measure of quality of finance.
For example, in China, the relentless expansion of credit in recent years, much of it to state-owned firms, has given rise to concerns about deterioration in the quality of investment. A key dimension of financial efficiency is the extent to which the financial system channels resources to productive sectors of the real economy.
Overall, our evidence is consistent with the hypotheses we set forth at the outset, in particular the non-linear effect of financial development on growth and its uneven effect across sectors. For one measure of the quality of finance, we find that the level has a positive, significant effect but the squared term has a negative, significant effect for a few sectors. Therefore, our evidence lends some support to the conjecture that financial development has a non-linear effect on output growth. In addition, we find that the effect of financial depth on output growth varies across sectors. More specifically, we find that financial depth has a negative effect on manufacturing in East Asia and a positive effect on finance, insurance, and real estate sector in Latin America. Financial efficiency, as measured by lending-deposit interest spread, is positively associated with the growth of finance, insurance, and real estate sector. Construction sector growth is negatively associated with the spread in East Asia, but positively in Latin America.
More generally, several of the differences between the regions may reflect the greater scarcity of finance in Latin America in comparison to East Asia. This may explain why the marginal importance of the quantity of finance is higher in Latin America than in East Asia. It may be that the expansion of East Asia's financial sector has reached the stage where the quality of finance may be at least as important as its quantity. We also find some evidence of a financial Dutch disease. More specifically, the faster the growth of financial services and the larger the lending-deposit interest spread, the slower the 18 growth of the manufacturing sector. It should be emphasized that our empirical analysis is preliminary and marks a first step toward more in-depth analysis of an important issue.
Future research would benefit greatly from, subject to data availability, better measurement of the quality of finance by controlling for, for example, the degree of financial repression and the role of directed credit and state-owned banks. Getting Credit Index (score); GTCR Doing Business: Measuring Business Regulations Database. Measure of the legal rights of borrowers and lenders with respect to secured transactions through one set of indicators and the sharing of credit information through another. The first set of indicators measures whether certain features that facilitate lending exist within the applicable collateral and bankruptcy laws. The second set measures the coverage, scope and accessibility of credit information available through public credit registries and private credit bureaus. The ranking on the ease of getting credit is based on the percentile rankings on the sum of its component indicators: the depth of credit information index and the strength of legal rights index. This measure shows the distance of each economy to the "frontier." The frontier represents the highest performance observed or each of the indicators across all economies measured in Doing Business since the inclusion of the indicator. An economy's distance to frontier is reflected on a scale from 0 to 100, where 0 represents the lowest performance and 100 represents the frontier.
Data Appendix

Variable
Resolving Insolvency Index (score); REIN
Measure the time, cost and outcome of insolvency proceedings involving domestic entities. The data are derived from questionnaire responses by local insolvency practitioners and verified through a study of laws and regulations as well as public information on bankruptcy systems. The ranking on the ease of resolving insolvency is based on the recovery rate. This measure shows the distance of each economy to the "frontier." The frontier represents the highest performance observed or each of the indicators across all economies measured in Doing Business since the inclusion of the indicator. An economy's distance to frontier is reflected on a scale from 0 to 100, where 0 represents the lowest performance and 100 represents the frontier.
Depositors with Commercial Bank per 1,000 Adults; DCBA
Financial Access Survey. Number of depositors with commercial banks per 1,000 adults. The data is from commercial banks-bank survey.
(International Monetary Fund, Financial Access Survey) 21 SME Loans from Commercial Banks (% GDP); LSME Financial Access Survey. Outstanding SME loans from commercial banks relative to the size of GDP.
Inflation (%); INF
World Development Indicators. (FP.CPI.TOTL.ZG) Inflation, consumer prices (annual %), as measured by the consumer price index reflects the annual percentage change in the cost to the average consumer of acquiring a basket of goods and services that may be fixed or changed at specified intervals, such as yearly. The Laspeyres formula is generally used. Data for Argentina are from Economist Intelligence Unit, of which prior to 2007, data are from the Instituto Nacional de Estadística y Censos; from 2007 the source for consumer price inflation data is PriceStats.
Risk Premium on Lending (%); RPLN
World Development Indicators. (FR.INR.RISK) Risk premium on lending (lending rate minus treasury bill rate, %). Risk premium on lending is the interest rate charged by banks on loans to private sector customers minus the "risk free" treasury bill interest rate at which short-term government securities are issued or traded in the market. In some countries this spread may be negative, indicating that the market considers its best corporate clients to be lower risk than the government. The terms and conditions attached to lending rates differ by country, however, limiting their comparability. This table provides correlations of financial depth --Bank Private Credit to GDP (%, BCRY); efficiency --Lending-Deposit Interest Spread (%,SPRD); governance --Getting Credit Index (GTCR) and Resolving Insolvency Index (REIN), and access --Depositors with Commercial Banks per 1,000 Adults (DCBA) and Outstanding SME Loans from Commercial Banks (%GDP, LSME). Sources: Authors' calculation on World Bank Global Financial Development Database (BCRY, SPRD), Doingbusiness Database (GTCR, REIN); and IMF Financial Access Survey (DCBA, LSME)
East Asia and Pacific Latin America & the Caribbean
Note: Highlighted cell signifies statistical significance at 1 percent level. This table reports OLS regression of sectoral output growth (%) on its lagged term, lending-deposit interest spread, and bank private credit to financial&business services; including lagged term and squared term. The sample is from 1996 to 2011, covering 41 economies, of which 11 are in East Asia and Pacific (CHN, HKG, IDN 
